In an effort to solve the congestion problem, the local government of Malang City has taken various steps. However, unfortunately, the result has not been effective. This shows that the efforts that have been taken so far are sectoral, therefore a more comprehensive approach is needed in order to reach a more effective result. This research aims at re-evaluating the determination of Malang City's urban spatial structure through the delineation of narrower units of area using the centrality index method. The research suggests that urban spatial structures have a very clear pattern of association with congestion locations. It can be concluded that the local government of Malang City needs to put more consideration on evaluating the urban spatial structure to solve the problem of transportation which is ever-growing the in second largest urban area in East Java Province.
Introduction
Traffic problems that haunt almost all big cities in Indonesia, including Malang in East Jawa Province, are mostly due to the imbalance between the growth of private vehicle use and the inadequate provision of transport infrastructure. As the second biggest urban area in the province, Malang has attracted high traffic for its strategic location adjacent to the country's most touristic city of Batu, its wide stretch of natural beaches in its southern part, and its vibrant city life. The ever-growing traffic has admittedly brought transport problems in need of serious attention.
The local government of Malang, reportedly, has attempted several different approaches to solving its transport problem. The approaches include traffic management strategy, provision of new road infrastructure, as well as public transport provision [1] . However, it seemed that the aforementioned transport solutions have not been fully effective, as seen in many prevalent traffic hot-spots during the city's busy hours and especially during the weekends. Also, the ownership of private vehicles has been reported to grow steadily in the last couple of years [2] . Another problem related to transport in Malang is the increase of road accidents, according to official reports. It is therefore an urgent situation for the local government and transport planners to think of a more comprehensive and sustainable approach to stopping the problem to cause further externalities.
Several scholars have come to an idea of looking at the problem from a more holistic perspective, which is by evaluating the urban spatial structure. An effective spatial structure of a city will lead to a less-decentralized pattern of movement towards a single city center [3] . A spatial urban structure approach is an alternative to improving environmental qualities through the provision of different urban facilities and infrastructure, one of which is the efficiently planned transportation to support sustainability [4] . In addition, the correlation between urban spatial structure and transport has been justified through empirical research; traffic generation models help explain the spatial distribution of space in an urbanized area [5] . Furthermore, the miles driven and travel choices depend on the spatial structure in which a person lives [6] . These explanations justify the fact that a positive correlation between urban spatial structure and travel patterns does exist. In an Indonesian context, supports that there has been a scientific correlation between travel patterns and the spatial distribution of land-use which forms the urban structure [7] . And then comes the question, which urban structure is the most effective for alleviating transport problems in cities?
A multinucleated or polycentric type of urban spatial structure leads to an efficiency of energy used in transport, compared to a more single-centered type of spatial structure [8] .
In the same light, the research find that the evenly distribution of facilities, argued as an effective urban structure, allows shorter trips, cuts down the consumption of fuel energy, and minimizes the potential of accidents [3, 4] . In many cases, it also increases the number of mode shifts to public or active transport. Building upon these findings, it can be said that urban spatial structure could be a more appropriate approach to a better transport treatment, thus alleviate the ever-worsening transport problem in Malang.
In terms of development, Malang has undergone a significantly rapid urbanization in the last couple of decades. Sub-urbans, known as kecamatan, have been provided with a wide range of facilities with supposedly better road infrastructure. This has arguably been a strong reason for the increase of movements within the city. With so many points of traffic congestion in Malang, it seems that there has not been an adequate prioritization of improvement. This is probably due to the lack of consideration of urban structure in formulating the strategy to improve the transport condition.
A clear picture of the city's urban structure is explained in the Spatial Plan document (RTRW). The classification of the structure hierarchy is based on the population density, road infrastructure availability, and the availability of facilities. Kecamatan Klojen has been designated as the city centre, whilst the other five kecamatan being sub-centres. This classification of urban structures, theoretically, should be able to evenly distribute movement, thus avoid overburdening any particular roads. However, looking at the transport problems which are apparent in many parts of the city, it is hypothetically stated that the existing urban structure should be carefully reclassified. This paper, therefore looks at assessing the urban spatial structure to suggest a better solution for the city's transport problem.
Methods
In assessing the accuracy in the classification of urban structure in Malang, this research adopts the similar approach to what the RTRW is using, known as the centrality index. This approach calculates the number of facilities and population density in a given unit of area. The unit of area, noted as BWP, with higher calculation of centrality becoming a unit of area with a higher hierarchy of structure. Tabel 1 explains the delineation of each BWP in Malang. This research assumes that the current designation of BWPs is too vague, thus prioritization of transport solution seemed to be inaccurate.
Location
In the hope to formulate a better transport prioritization, this research re-classifies the aforementioned BWP classification into smaller-sized BWPs. The reclassification is done based on the sub-urban administrative adjacency. Table 2 explains the reclassification of unit of area in Malang. 
Result and discussion
The Spatial Plan of Malang (RTRW Kota Malang 2010-2030) has divided its area into six units of area based on the spatial distribution of public facilities, population density, and the availability of transport infrastructure. Table 3 explains in more detail the calculation of the BWP hierarchy based on the classification in Malang's RTRW. Based on the calculation, it can be seen that BWP 4 is statistically positioned at the highest hierarchy of centres of the city's spatial structure, while the remaining five BWPs are designated as sub-centres. For the purpose of delivering transport strategies, this current classification seems to be too vogue as it fails to fully identify specific locations of transport hot-spots. Logically, a greater generation of traffic which means a greater possibility of traffic congestion will be attracted towards the higher hierarchies. However, the current hierarchy calculation does not accurately show transport improvement priority. For example, the heavy traffic in the area of Ketawanggede and Dinoyo of BWP 1 is admittedly much more in need of transport solution than in Blimbing of BWP 2. As being hypothesized at the beginning of this research, this relatively inaccurate method of delineation contributes to the inaccurate strategy of transport. Therefore, this research hopes to assess the urban spatial structure using smaller units of area. Table 4 explains the detailed calculation of proposed urban structure. Based on Table 4 , it can be projected that traffic problems may concentrate the most in zone 6, zone 2, and zone 8 as they rank 1, 2, and 3, respectively. Figure 1 and 2 depict the current urban spatial structure and the proposed one, respectively. Unlike the former hierarchy calculation, the proposed calculation provides a more accurate positioning of transport problem projection (Figure 2) . Following the city's CBD (Zone 6) as the most congested area is the area surrounding Universitas Brawijaya (Zone 2) and the area around Dieng Plaza (Zone 8). These zones, based on a recent survey of traffic congestion points, are amongst the worst. During the city's peak hours and weekends, the roads' level of service reach the level D or E. Figure 3 explains the spatial distribution of traffic congestion in Malang. Figure 3 shows that there is a link between urban spatial structure and transport movement. It appears that the identified congested locations are ones that function as activity centers in the urban structure hierarchy (Figure 2) . By comparing the two figures, it can be said that the theories that postulates the relationship between the urban spatial structure and travel movement patterns are valid enough to be applied in Malang. Therefore, this could be the basis for determining the appropriate transport strategy to handle the problems that occur. Strategies could be prioritized to aim the designated centres according to the centrality index (Table 4 ).
Conclusion
Using a similar approach in determining the hierarchy of urban spatial centre to the RTRW document, this paper re-assessed the hierarchy based on a smaller size of units of area. With more centres determined, this research allowed a more detailed trajectory of travel movement within the city. For instance, the area around Universitas Brawijaya, which was originally over seen, was now obvious in need of a more serious transport solution due to its relatively higher rank in the centrality index. Looking at the points of traffic congestion in Malang, and building upon the findings of this research, it can be suggested to the local government of Malang that there must be a prioritization of transport improvement accordingly to the hierarchy of urban spatial structure.
